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506a Tuesday, March 8, 2011of PS. Spectroscopic tools were used to determine membrane interface polarity
and internal fluidity (dipolar relaxation and anisotropy). Generalized Polariza-
tion (3wGP) was determined by the use of Prodan probe in liposome mixtures
with and without Sevoflurane and membrane interface polarity was evaluated at
different temperatures (20-46C). In a second set of experiments, we studied
the effect of Sevoflurane on the internal core of liposomes, following changes
in anisotropy of added diphenylhexatriene. Our results indicate that Sevoflur-
ane (0.3-0.9 mM) increased the 3wGP at temperatures above 30oC. As a conse-
quence, the melting temperature has an increase of 1-2oC. This effect,
accompanied by changes in the anisotropy could explain in part our previous
observations ‘‘in vivo’’(1). Further research will be needed to have a better un-
derstanding of the biophysical mechanism involved. (1) L. Malacrida et al. Am.
J. Respir. Crit. Care Med. 181;2010:A3631.
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Tensile Forces Stabilize Observed Crista Structure in Mitochondria
Mariam Ghochani, James Nulton, Peter Salamon, Terrence Frey,
Avinoam Rabinovitch, Arlette Baljon.
Electron tomograms have revealed that, in normal mitochondria, crista mem-
brane self-assembles into a complex structure that contains both flat lamellar
and tubular components connected to the inner boundary membrane through
crista junctions. This structure with one single matrix compartment is believed
to be essential to the proper functioning of mitochondria. We present a model
from which the observed morphology of the inner mitochondrial membrane can
be inferred as minimizing the system’s free energy. Using the observed geo-
metrical features, we then predict thermodynamic properties of the system;
such properties include surface tension, pressure difference and stabilizing ten-
sile forces which have not been directly observed. Free energy of the membrane
has contributions from resistance of the membrane to bending, surface tension
and osmotic pressure difference across the membrane and assumes mechanical
forces acting on the membrane that we believe to be exerted by mechano-
enzyme protein scaffolds such as dynamin-like OPA1. To that end, a set of geo-
metric measurements from the structural features of mitochondria in Hela cells
and mouse embryonic fibroblasts were obtained. Structural features were mea-
sured from full 3D electron tomograms of mitochondria, obtained by joining
the reconstructions of up to four serial 300nm sections. The free energy model
combined with the geometric measurements predicts that a stress-induced co-
existence of tubular and flat lamellar phases are stabilized by tensile forces
of the order of 20pN (1), comparable to those measured for dynamin protein
scaffolds.(2) It also predicts the pressure differences of 0.037 þ/- 0.008atm
(pressure higher in the matrix) and surface tension equal to 0.077 þ/-
0.02pN/nm.(1)
1 M. Ghochani, J. D. Nulton, P. Salamon, T. G. Frey, A. Rabinovitch, and A. R.
C. Baljon, Biophysical Journal (2010)-Accepted.
2 A. Roux et al., Proceedings of the National Academy of Sciences107, 4141-
4146 (2010).
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Enzymatically Synthesized Feruoloyl Dioleoylglycerol: Antioxidant Be-
havior and Position in Phospholipid Vesicles
Kervin O. Evans, Joseph A. Laszlo, Karl Vermillion, Michael D. Appell.
Ferulic acid and its ester derivatives are known to be effective antioxidants and
as such have been investigated as a potential antioxidant agent for cosmetic and
pharmaceutical uses. Using immobilized Candidaantarctica lipase B we syn-
thesized ferulic acid lipophilic derivatives from vegetable oils. After synthesis
we isolated the predominate species, feruloyl dioleoylglycerol (FDOG), and in-
corporated it into model phospholipid vesicles at 1 and 5 mol percent. Mem-
brane leakage experiments showed that FDOG did not disturb the
phospholipid membrane integrity. Fluorescence quenching experiments and
molecular modeling determined that the feruloyl moiety rested within the hy-
drophobic/hydrophilic interface of the bilayer. This was further supported by
NMR analysis that showed FDOG exists with its feruloyl moiety far away
from its oleoyl groups. Lipid peroxidation inhibition and free-radical-
scavenging analysis indicated that FDOG retained its inherent antioxidant ca-
pability, possibly by intercepting aqueous-phase free radicals as they penetrate
the bilayer.
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Effects of UVA Irradiation, ARYl Azides, and Reactive Oxygen Species on
the Viral Membrane: Making Inactivated HIV Detergent Resistant
Julie M. Belanger, Yossef Raviv, Mathias Viard, Robert Blumenthal.
Previously we reported that UV-activatable hydrophobic aryl azides that parti-
tion into the hydrophobic regions of the viral membrane of enveloped viruses,inactivate the virus upon UVA irradiation with preservation of surface epitopes
(Raviv et al, J. Virol. 2005; Belanger et al. Photochem. Photobiol. 2010). Treat-
ment of HIV-1 with 1,5-diazidonapthalene, 1-iodo, 5-azidonaphthalene, 1-azi-
donaphthalene or 4,4’-diazidobiphenyl followed by UVA irradiation for 2
minutes resulted in at least 2 logs of viral inactivation, whereas treatment using
non-azido controls had no effect. Prolonged UVA irradiation (15 minutes) of
the virus with the azido compounds resulted in viral protein aggregation as vi-
sualized via Western blot analysis, due to reactive oxygen species (ROS) for-
mation. Treated HIV maintained key surface antigenic structures (recognized
by neutralizing antibodies), critical for the creation of efficient vaccines from
these inactivated virus preparations. Subsequent treatment of the ROS-
modified virus preparation with detergent indicates that the virions are partially
detergent resistant. When ROS-modified HIV virus preparations were treated
with 1% Triton X-100, there was an increase in the percent of viral proteins
(gp41, p24) in the viral pellet after ultracentrifugation through sucrose, as char-
acterized using Western blot, compared to controls. Studies are ongoing to fur-
ther characterize these preparations using electron microscopy and to extend
this method to other enveloped viruses for its use as a novel orthogonally inac-
tivated virus vaccine strategy. Funded in part by NCI Contract
HHSN26120080001E.
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Dov A. Lichtenberg.
Department of Physiology and Pharmacology, Sackler School of Medicine,
Tel-Aviv University, Tel-Aviv 69987, Israel.
Evaluation of the activity of antioxidants is commonly based on measurements
of the effect of the antioxidant on redox reactions conducted in a solution. Re-
actions that occur at lipid-water interfaces, as in biological membranes and li-
poproteins, differ considerably from reactions conducted in homogeneous
solutions. Hence, the relevance of the commonly-used assays (such as
TEAC and ORAC) to the antioxidative activity is questionable. The aim of
the present investigation is to develop more relevant assay. Based on our re-
sults we propose an assay based on prolongation of the lag preceding fast per-
oxidation of serum lipids. The assay employs our previously developed
procedure for determination of serum oxidizability. The effect is expressed
as a relative prolongation of the lag preceding peroxidation. It can be consid-
ered reliable because it is only marginally dependent on the specific sera sam-
ple used for an assay. The resultant ranking of antioxidants may be expressed
either as a relative prolongation of lag per 1 mM of antioxidant or as a concen-
tration of antioxidant required to double the lag. As expected, the observed
ranking order is very different from that reported for TEAC or ORAC assays,
undermining the relevance of these assays for oxidation that occurs at
interfaces.
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A proposed Means to Evaluate Liposomes Mimicking Physiological Com-
plexity for Fusion Potential
Ryan M. Sisk, Jacob W. Gauer, Anne Hinderliter.
Cell signaling pathways rely on lipid vesicles to ferry signaling molecules
within the confines of the cell, and when the signal needs to be conveyed,
this vesicle fuses with the cell membrane to release its contents. The merger
of these two lipid bilayers, and the formation of a lipidic fusion pore, is me-
diated by calcium ion and a number of proteins specific to this task. In neurons,
Synaptotagmin I is a calcium ion binding protein found tethered to neurotrans-
mitter vesicles, it is not completely understood how Synaptotagmin I interacts
with the vesicle to facilitate the fusion of these lipid bilayers. To better under-
stand how this protein and other molecules interact with membranes, an assay
study of how complex lipid vesicles destabilize in the presence and the ab-
sence of Synaptotagmin will be conducted. Carboxyfluorescein (CF) is a fluo-
rescent dye that will be used in conjunction with different lipid compositions
to determine the change in fusion potential of the membrane in the absence
and presence of protein. It is hypothesized that the presence of proteins
naturally associated within these neurotransmitter vesicles will increase the de-
stabilization of the lipid membrane. To explore this possibility, the destabili-
zation of the vesicles about the lipid gel-to-fluid transition temperature in the
presence and absence of protein will be evaluated through utilization of the
change in CF fluorescence. When CF is incorporated inside lipid vesicles, it
will not fluoresce strongly as it robustly self-quenches. Upon destabilization
of the liposome, CF’s fluorescence intensity increases as it leaks from lipo-
some and is diluted into solution. Results from this novel approach will be pre-
sented.
